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Abstract : The paper examined the dynamics of spatial integration and speed of price adjustment to 
long-run equilibrium in maize markets in Karnataka across different data periods. Monthly time series 
data from major maize markets in Karnataka were split into three time periods, 2002-2008, 2009-2015 and 
2002-2015 and subjected to rigorous analysis using Johansen cointegration technique and vector 
error correction models. The results show that both market integration and speed of adjustments vary 
depending on the data period selected. Four market pairs were segmented during 2002-08 and three 
markets in 2009-15 periods. These segmented markets are concealed in 2002-15 period as all markets 
are found to be integrated. Davanagere APMC market takes central and leadership position in price 
formulation and transmission in the examined maize market across all three periods. Analysis of speed 
of adjustment has shown that with respect to Davanagere APMC market, all other markets respond 
more rapidly during 2002-08 (25%-90%) on a monthly basis than during 2002-15 (14%-66%). This 
finding is stands in sharp contrast to cointegration results which revealed that market integration is 
high during 2002-15 than 2002-2008 implying high price information flow. Thus, a great deal of caution 
is required before making any generalized conclusion regarding market integration and price 
transmission based on one data period. These findings imply that appropriate agricultural marketing 
policy measures can improve market integration and flow of price information over time. 
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Introduction : 

Spatially separated markets are said to be integrated 
if there is co-movements of the prices of the concerned 
markets and more generally if there is smooth 
transmission of price signals and information (Goletti et 
al., 1995 and Ashoka, 2013). Alternatively, market 
integration is a function of speed (how fast) and magnitude 
(how much) of information is reflected in prices (Sendhil 


et al., 2013). However, in reality the response of prices 
from one market to changes in another market prices is 
generally not instantaneous (Abdulai, 2000) due to many 
institutional factors and other restrictions which often 
generate an empirical lead-lag relationship between price 
changes in the two markets (Brosig et al, 2011). Market 
integration studies make it possible to identify groups of 
integrated markets, so as to avoid duplication of 
interventions (Goletti et al., 1995). Besides, by giving a 
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more detailed picture of the process of transmission of 
incentives across a marketing chain, knowledge of market 
integration is relevant to the success of policies such as 
price stabilization (Valera et al., 2012). 

There is a growing body of literature on spatial 
market integration of agricultural commodities. However, 
as new set of data is added over time, many studies merely 
extend the dataset period to include new data with limited 
attempt to compare the measures of market integration 
over time, with few exceptions like studies by Ghosh 
(2011) in India and Ahmad and Gjolberg (2015) in 
Pakistan. In Ghoshi’s paper, the analysis has ended with 
establishing the number of cointegrating vectors using 
group trace statistic, during pre-reform and post-reform 
period in India. However, the disadvantage of group trace 
statistic is that while is indicates the number of 
cointegrating vectors in a group of markets, it does not 
show which pairs of markets are integrated, whether it 
is unidirectional or bidirectional and to what extent. Both 
group and pairwise trace statistics are analysed in this 
study. 

Further, most studies on spatial integration of maize 
markets in Karnataka have ended with establishment of 
market integration (Ndlovu and Naik, 2015). However, 
often it is not adequate to just establish that markets are 
integrated; one would like to know the extent of spatial 
integration (Goletti et al., 1995). Thus, the present 
study has examined the speed of adjustments to 
disequilibrium. However, price movement towards 
equilibrium may not occur in every period and is often 
distributed over time (Abdulai, 2000). Following Goletti 
et al. (1995) the shorter the time to complete this 
adjustment, the better information flow and the better 
integrated the markets. Conversely, weak market 
integration may transmit incorrect price signals to both 
producers and consumers (Alexander and Wyeth, 
1994; Dawe, 2008 and Dutoit et al, 2009). The 
objective of this paper is first, to determine the degree 
of market integration and how that ‘degree of 
integration’ varies across three data periods, 2002- 
2008, 2009-2015 and 2002-2015. Second objective is 
to identify the central maize market and determine 
the speed of adjustment between the central market 
and other maize markets in Karnataka. Such an 
analysis can unveil certain limitations in terms of 
information that can be lost when cointegration analysis 
is done either on disaggregated (2002-2008 or 2009- 
15 only) or on the whole 2002- 2015 period. 


Materials and Methods ; 

The study used monthly modal price data of maize 
(in rupees per quintal) Published by the Department of 
Agricultural Marketing and Karnataka Agricultural 
Marketing Board for the period February 2002 - 
December 2015. Ten agricultural produce market 
committees (APMCs) with maximum quantities of maize 
arrivals were purposely selected as major maize markets 
in Karnataka based on three-year average of arrivals 
(Kallimath, 2009). The top ten APMCs are Davanagere, 
Hassan, Hirekerur, Ranibennur, Shikaripur, Shivamogga, 
Honnali, Badami, Hangal and Gowribidnur. While Haveri 
APMC is among the top ten major maize markets, it was 
not included in this analysis due to unavailability of data 
for a number of years considered for this study. The data 
has been divided into three categories, 2002-08, 2009-15 
and 2002- 1 5 periods in order to directly examine whether 
existence or absence of spatial market integration and 
speed of adjustment remain the same across different 
data periods. 

The study used Johansen cointegration technique 
which has become standard method to generate a 
quantitative measure of market integration (Garcia- 
Hiernaux et al., 2013; Ndlovu and Naik, 2015; Valera, et 
al., 2012 and Goletti et al., 1995). Under Johansen 
cointegration analysis, two series are said to have a 
common stochastic long-run trend when the trace 
statistic is higher than the critical value; the higher the 
trace statistic, the higher is the degree of cointegration 
(Valera et al., 2012). Thus, the higher the trace statistic 
(Grace) f° r a P a ' r °f APMC’s maize prices, the more 
strongly cointegrated the series are and, therefore, the 
higher the degree of integration between the two series 
and vice versa. 

The existence of cointegration is indicative of 
interdependence; its absence indicates market 
segmentation (Goletti et al, 1995). Cointegration process 
is well described in literature (Engle and Granger, 1987; 
Chirwa, 2000; Hallam and Conforti, 2003 ; Guj arat et al, , 
2012 and Sahito, 2015). The first step in co-integration 
process is to test for stationarity of the price series 
(Adeoye et al, 2011) in order to overcome the problem 
of spurious regression that may arise from regressing 
non-stationary time series (Gujarat et al,, 2012). To test 
for stationarity, the Augmented Dickey Fuller (ADF) 
technique was adopted as described in Adeoye et al. 
(2011) but earlier used Oladapo and Momoh (2007). ADF 


ETjTjl Internat. Res. J. Agric. Eco.& Stat., 7 (2) Sept., 2016 : 208-216 
CUfil HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE 




SPATIAL MARKET INTEGRATION & SHORT-RUN DYNAMICS UNDER VARYING DATA PERIODS: EVIDENCE FROM MAIZE MARKETS 


technique involves running a regression of the form: 

P«t=<3P,_i+I i P|-i+e it (1) 

t=i 

where, A= first difference operator, 5 = 0, implies 
the existence of a unit root in Pa or that the price series 
is non-stationary, i = commodity price series, i.e., maize, 
t = time indicator, eris the error term. In this process, it is 
assumed that the maize price series is non-stationary or 
existence of unit root, i.e. H : 8 - 0. The test was 

o 

conducted on the level and first difference of price series 
(Sendhil etal., 2013). 

The second step consists of carrying out the 
Johansen maximum likelihood tests using a linear 
deterministic trend in order to know the number of 
cointegrating vectors, using the model specified as: 

x,= ,+| x t _!+ x,_ k + t (2) 

t=l 

where, Xps an (N x 1) vector containing the series 
of interest (maize spatial prices series), T and fl = 
matrices of parameters, K = number of lags, and should 
be adequately large enough both to capture the short-run 
dynamics of the underlying Vector Auto-Regressive 
(VAR) and to produce normally distributed white noise 
residuals, s ( = vector of white noise errors. The Johansen 
test gives an insight into the number of estimation 
equations that can be estimated (Adeoye et al., 2011). 
The presence of at least one cointegrating relationship is 
necessary for the analysis of long run relationship of the 
prices to be plausible (Ahmad and Gjolberg, 2015; Ashoka, 
2013 and Mensah-Bonsu et al., 2011). Besides, Johansen 
test generates trace statistics (\. ace) ) which indicates the 
degree of market integration integration (Valera et al. , 
2012). In this analysis, changes in the trace statistic (^ trace ) 
values for a particular pair of APMC’s are observed and 
compared over three time periods (2002-2008, 2009-2015 
and 2002-2015). 

The third and final step in ADF test involves the 
Granger causality test in order to determine the direction 
of causality or shock transmission. When two price series 
are co-integrated and stationary, one may proceed to 
carry out the Granger causality test (Gujarat et al, 2012) 
using the model specified as : 

m ti 

Pit= Z i P, (,-!)+£ j Pj(t-1)+ t (3) 

i-1 j=l 

where, m and n are the numbers of lags determined 
by a suitable information criterion i.e. Akaike and 
Schwarz information criterion. Rejection of the Null 


hypothesis indicates that prices in market j granger-cause 
prices in market i. Here it is hypothesized that the price 
of maize in one market does not determine (granger 
cause) the price in the other market. 

Granger causality test was performed and the 
results, not presented here in the interest of brevity, 
showed that Davanagere (DAVA) APMC is the central 
market across all the three data periods. However, 
determining Granger causality was not the main 
motivation of this study, but a means to identify the central 
market whose influence on other maize markets is of 
interest Vector error correction model (VECM) analysis. 
So the study proceeded to test the speed of price 
adjustment by employing the VECM which captures 
deviations from long-run equilibrium (Brosig et al. ,2011). 
VECM is estimated once cointegration between the 
series is established (Ahmad and Gjolberg, 2015) and 
was performed only for the cointegrated market pairs 
across the three periods. The price series were 
transformed into logarithmic form (Ahmad and Gjolberg, 
2015) before running the VECM in which price 
adjustments induced by deviations from the long-run 
equilibrium are assumed to and linear function (Sahito, 
2015). The co-efficients of the error correction terms 
represent the speed at which the price series adjust to 
the long-run disequilibrium errors (Asteriou and Hall, 
2007; Ahmad and Gjolberg, 2015). If less than zero, the 
variables converge to long-run equilibrium and if positive 
and zero, the variables diverge from long-run equilibrium 
(Sendhil et al, 2013). 

Results and Data analysis : 

The results obtained from the present investigation 
as well as relevant discussion have been summarized 
under following heads : 

Stationarity test of price series in major maize 
markets in Karnataka : 

A series or variable is considered stationary when 
the Augmented Dickey-Fuller (ADF) t-statistic is smaller 
in absolute term than the critical values. Price series that 
follow a stochastically stationary process would not react 
or adjust to any shock to clear the market and further, 
reveal a poorly developed market, where some 
participants have market control (Garcia-Hiernaux et al., 
2013). A variable that is already stationary is integrated 
of order zero, I (0) while the non-stationary series is said 
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to be integrated of order 1 if it has to be differenced 
once to become stationary, written as 7(1) (Oladapo and 
Momoh, 2007). Table 1 shows the results of unit root 
test of the maize prices using the ADF procedure for 
2002-08, 2009-15 and 2002-15 data categories in major 
maize markets. The results show that all the price series 
are non-stationary at level. The values of the ADF t- 
statistic were smaller in absolute term than their critical 
values at all significance levels; the Null hypothesis of 
non-stationarity of series is accepted at 1 per cent level 
of significance. However, the Null hypotheses of a unit 
root were rejected after first differencing for all the 
selected maize markets at 1 per cent level of significance. 
This finding confirms earlier studies which found that 
commodity prices are stationary at their first difference 


(Abdulai, 2000; Chirwa, 2000; Mensah-Bonsu et al., 
2011; Ghosh, 20 1 1 and Ndlovu and Naik, 2015). Hence, 
all the selected ten maize markets were considered for 
cointegration test. 

Co-integration (Johansen maximum likelihood) test 
for the major maize markets in Karnataka : 

To examine the hypothesis that there are ‘r’ co- 
integrating equations or existence of long run relationship 
between the variables, Johansen cointegration test was 
performed for both group of all selected markets (Ghosh, 
2011) and for market pairs (Sahito, 2015) across the three 
data periods. The results for group test are presented in 
Table 2 and for market pairs in Table 3, indicating the 
number of cointegrating long run relationships. As 


Table 1: Results of unit root test for major maize markets in Karnataka (2002-08, 2009-15 and 2002-15) 

Period/ market 

2002-2008 

2009-2015 

2002-2015 

Level 

ADF 

First 

difference 

Level 

ADF 

First difference 

Level ADF 

First difference 

Davanagere APMC market 

-1.12 

-8.24*** 

-1.22 

-7.63*** 

-0.48 

-11 17*** 

Badami APMC market 

-1.70 

-8.49*** 

-1.07 

-12.02*** 

-0.40 

-15.99*** 

Gowribidnur APMC market 

-1.86 

-8.65*** 

-1.81 

-8.94*** 

-1.21 

-12.66*** 

Hangal APMC market 

-2.54 

-11.03*** 

-2.47 

-12.16*** 

-1.36 

-16 99*** 

Hassan APMC market 

-3.32 

-14.35*** 

-2.10 

-10 94*** 

-1.34 

-18.97*** 

Hirekerur APMC market 

-1.65 

-10.97*** 

-1.84 

-6.65*** 

-0.71 

-11 97*** 

Ranibenur APMC market 

-1.94 

_9 94*** 

-2.57 

-1 1.65*** 

-1.27 

-16.16*** 

Shikaripur APMC market 

-0.26 

-8.28*** 

-2.72 

_9 j9*** 

-1.26 

-10.98*** 

Shivamogga APMC market 

-2.03 

-10.18*** 

-1.43 

-13.54*** 

-0.92 

-17 98*** 

Honnali APMC market 

0.70 

-6.65*** 

-2.31 

-1 1.67*** 

-1.10 

-15.87*** 


Source: Author’ Computation. Shikaipur 2002-08 data series were tested without trend and intercept. All others were tested with ntercept. 
Critical values: 1%=-3.513344, 5%=-2. 898623, 10%=-2.586605. *** indicate significance of value at P=0.1 


Table 2 : Results of Johansen co-integration test for group of maize markets in Karnataka 

XT ,,, “ ~ 2002-2008 2009-2015 


2002-2015 



Trace statistic 

0.05 critical value 

Trace statistic 

0.05 critical value 

Trace statistic 

0.05 critical value 

r=0 

303.98** 

239.24 

315.29** 

239.23 

392.54** 

239.24 

r<l 

230.39** 

197.37 

247.10** 

197.37 

315.99** 

197.37 

r<2 

164.63* 

159.53 

194.30** 

159.53 

252.65** 

159.53 

r<3 

114.16 

125.62 

145.77** 

125.61 

194.51** 

125.62 

r<4 

81.38 

95.75 

102.46* 

95.75 

144.63** 

95.75 

r<5 

55.92 

69.82 

67.65 

69.82 

99.44** 

69.82 

r<6 

33.12 

47.86 

40.32 

47.86 

62.90** 

47.86 

r<7 

17.26 

29.80 

16.36 

29.80 

32.44* 

29.80 

r<8 

5.06 

15.49 

4.86 

15.49 

13.23 

15.49 

r<9 

0.00 

3.84 

0.46 

3.84 

0.16 

3.84 


Source: Computed by authors. Trace test indicates 3, 5 and 8 co-integrating eqn(s) at the 0.05 level for period 2002-08, 2009-15 and 2002-15, respectively. 
* and ** indicate significance of values at P=0.01 and 0.05, respectively. **MacKinnon-Haug-Michelis (1999) p-values. No of lags=2, selected using 
Akaike Information Criterion 
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indicated in Table 2, the group trace statistics show that 
the null hypothesis of no cointegrating relationships can 
be rejected at 5 per cent significance level for all the 
maize market price series and in all the data periods. 
The trace statistics show that the number of cointegrating 
equations has improved significantly across the three data 
period. There are at least 3 co-integrating relationships 
in 2002-08 period, which has improved to 5 cointegrating 
equations in 2009-15 period and further improved to 8 
cointegrating equations in 2002-15 period taken together. 
That means more markets which were not integrated 
during 2002-08 period have become integrated in the later 
periods. Apart from that, the values of trace statistics 
have also increased from one data period to another 
implying that the degree of integration has become 
stronger from 2002 to 2015. While group cointegration 
test results do not indicate which market pairs are 
integrated or not, these findings are crucial for policy as 
they show that markets that are not integrated in one 
period may be integrated in another or extended period 
under consideration, if appropriate policy measures are 
undertaken. 

Since group cointegration test simply provides a 
general picture of cointegrating long-run relationships 
among price series but fails to indicate the specific market 
pairs that are integrated or not, pairwise cointegration 
test was conducted in order to identify the particular 
markets which were segmented in an earlier period but 
are integrated in a later period. The test results of pairwise 
cointegration are presented in Table 3. There are 45 
possible market pairs from a group of ten maize markets 
(APMCs) and the null hypothesis of no cointegration 
(r=0) is rejected in all market pairs in 2002-15 period, but 
not rejected in some few cases in 2002-08 and 2009-15 
periods. The results show that about 9 per cent (4 out of 
45) of the market pairs were not integrated in 2002-08, 
namely, Hirekerur-Ranibenur APMCs, Shivamogga and 
Honnali APMCs, Badami and Honnali APMCs and 
Gowribidnur-Honnali APMCs. During 2009-15 period, 
about 7 per cent (3 out of 45) of the market pairs were 
not integrated; Hirekerur-Shivamogga APMCs, 
Shikaripur-Shivamogga APMCs and Shivamogga- 
Gowribidnur APMCs. When 2002-2015 data is considered 
together, all the 45 market pairs are found to be integrated 
and highly significant at 1 per cent level. Overall, the 
magnitude of trace statistics for 25 market pairs are 
lower during 2009-15 than during 2002-08 period, but all 
are higher during 2002-15 period than during 2002-08 


period which implies that the degree of integration has 
improved over the years. 

Another interesting finding is that all the market pairs 
which were not integrated in 2002-08 period are found 
to be integrated in 2009-15 period. On the other hand, 3 
market pairs which were strongly integrated in 2002-08 
period were found to be segmented in 2009-15 period. 
The implication is that evidence of existence or non- 
existence of market integration cannot be generalized, 
but restricted to a particular data period, as the status 
may change depending on the data period considered for 
analysis. Thus, spatial market integration is time- 
dependent; evidence of market integration in one period 
does not guarantee existence of cointegration in another 
period. These variations are concealed when analysis is 
based on the 2002-2015 period as a single block, where 
all the market pairs are found to be integrated. Therefore, 
assessment of market integration based on a 
disaggregated data periods offers more information and 
clarity of the dynamics of market integration between 
spatial markets. 

Granger causality test was also performed to detect 
the direction of causality between different pairs of maize 
markets. The results, not presented here in the interest 
of brevity but available from the authors upon request, 
show that Davanagere is the central market in all the 
three different time periods as it granger-causes all other 
markets. 

Pairwise VECM estimations were performed to 
capture the co-efficients for speed of adjustments in both 
directions for all the 45 market pairs for 2002-15 period 
but four market pairs in 2002-08 and three pairs in 2009- 
15 periods were excluded because Johansen 
cointegration test showed that these markets did not to 
exhibit a long mn relationship. The results of the estimated 
co-efficients are reported in Table 4. Diagnostic tests of 
residual autocorrelation were performed for the error 
correction models using Serial correlation LM test and 
the results indicated that the residuals were not 
significantly correlated. Akaike Information Criterion was 
used for selection of lags, which suggested the lag of the 
order two. Since Davanagere APMC is central market 
as established earlier by granger causality test, with 
particular interest, the speed of adjustments is examined 
from pairwise VECM estimates particularly in market 
pairs containing the central market as one of the elements. 

All market pairs containing Davanagere APMC 
(Dava) have coefficients with expected negative sign 
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Hire-Hang r=0 r<l 28,28*** 0.77 3C.36***2.13 49.09***0.47 

Critical value @0.05 level= 15.49471 (forr=0) and 3.841466 (for r<l). * , ** and *** indicate significance of values at l'=0.l . 0.05 and 0.01 Data = Davanagere, 

Hass = llassan. Hi'e = 1 1 irekcmr. Rani = Ranibenur, Sliik = Shikaipur, Sniv = Shivamogga, Bada = Badami, llang= Ilangal, Cowr = Cowribidnur and Honn = Honnali APMC market. 


SPATIAL MARKET INTEGRATION & SHORT-RUN DYNAMICS UNDER VARYING DATA PERIODS: EVIDENCE FROM MAIZE MARKETS 


-© ^ 

"© <5 
& 


"3 ^ 

< ‘/‘i 


•p © 


os <5 

w ri 
Cl 


< »/l 

© n 

73 O 
*i > O. 

H ri 

Cu ^ 

C /5 


n J 

■si 

tic 

C /5 


*3 ^ 

=c 
•_ C 

° <N 

”5 s 

y rj 


rt •- 

S CJ 


<N 

© 


O' 

rn 

© 


CN 

d 


Q 

O 

f 

nC 


rs 

d 


O JS 

* !2 

.S i 

I S* 


5 $ 


5 - 

V o 


■rt 

a 


9 ^ 


o 

o’ 


£■ & 

OO O' 

d o 


2 ov 3; 

- 9 ? 


oc 

<N 

d 


o 

n 

o 


© 

d 


6 

d 


"3 

9 

SO 


g 

o 


> 

X 


> 

rt 

X 

• 

C/5 


rS 

rtf 

d 


d 


o 


c 

<? 


o 


o 

d 


“ " ♦ 

— r> * ift 

^ oq 2 


rs 

t 

r<*» 

i — 

m 

rs 

«rtj 

*) 

© 

3 

CH 

© 

© 

q 

rs 

* 

© 

* 

* 

■* 

* 

* 

* 

* 

* 

* 

4 



* 

ir, 

OC' 

vO 

J - * 

# 

rj 

s 

3 

O' 

L*L 



d 

d 

© 

d 

d 

© 


> 

rt 

X 

• 

> 


« t 

f I 

a q 


8 


8 

o 


3 0* 

o o’ 


I jQ « 5 

d r*i <*i 

VO 4 # « 

o i ; j 


-t 

d 


rt c 
x 3 

E c 
rt a 
so d 


9 & 

— c 


rs 

© 

© 


rtf 

OO 

d 


rj 

o r 


o 

vO 

d 


~ 

d 


s 


1 § 


t-; 

a 


JS 


2 13 

on cq 

•* 

•§ J 

V3 v", 


3 S 
d d 


L*J SU # 

= s ?S 

o o — : 


9 8 

— 

— ' d 


rtf 

r'l 

o 


d 


* <N 

00 fO 

- 5 

o • 


n 

o 


t< 

d 


> 

3 

1c 


00 

d 


vO 

d 


^r 


-r 

d 


CS 

u 

d 


8 


o 

U-i 

o 


J5 m Z. . — 

-s- “ x 


i 

a 


£ 3 

o o 


■'t 

^r 

o 


(N 

o 


$ 

r- 


* — 

** m 


o 

o 


■*r 

o’ 


-r 

d 


X 

> 


O' O 

rs rs 

d o 


d 


rt- 

o 


-> 

o 

9 

> 


^r 

o 


c 

rtf 

d 


s 

d 


00 c 

c c 

rt O 

x 3j 

> > 

lE x 

C/3 C/3 


_■ o _• 


o o 


# — 

* — 

* — 


•/> 

o' 


— r'l 


O 


q ^ 

w a 


2 vb 

oc p: 


sO 

r- 

d 


oo o 

d 6 

o 


‘T'/ 

d 


o 

o 


© n 

— o 


r'l 


© 

’T 


rs 

d 


3C 

o 

O 

rt 

— 

9 

cc 


o 

r 


•o 

rt 

a 


~ 

rt 

m 


8 

r'l 

VO 

© 


P 8 


"T 

© 

o 


(N 

•rt 

o 


s?, 2 

Tf © 

< 

© * 

2 ^ 


O' 

rtf 

© 


3 

-o 

o 


00 

© 


00 C c 

S a B 

rt 0 o 

1 I X 

^ ? c 

5 (3 x 


- * * 

* CJ 

K 5 2 

® * 

S 2 m 

§ ? 5 


ri 

rl 

o 


© 

© 


© 


C3 

W 

y 

c 

£ 

> 

« 

•g 

J- 

? 

Cl> 

c 

e 

c 

E 

jie 


V 


c 

a 


rt 

2 

CO 

C/3 

- 

cc 

Q 

O 

rt 

3 

© 

3 

rt 

CeS 

!E 

C/3 

S 

rS> 

3 

o 

9 

rt 

= 

c 

5 

r> 

t/2 

J/J 

5^ 

Vj 

y. 

— 

r 

-rt 

/j 

— 

</i 

■r 

rri 

£ 

y 

s 

% 

P 

— 

1 

as 

i 

v 

a 

q 

o 

1— 

1 

o 

3 

3 

3 

3 

3 

I 

X 

X 

X 

X 

3 

X 

CD 

X 

3 




g< 
> — 
rt co 

Q I 

II § 

rt X 
& .1 

Q c 
c 


•a 

jS 


-II 

ci c 
u •- 
Cl'-' 

•s\ ,- 

*> rt 

00 


C 00 
s= 

*r> « 

o X 
© .- r 
E 

1 

CD 


2 


« M 

■§. 5 
* 4 Si 

w © eu 

3 8 | 
g g 

r\ o 
© 

2 ‘ c ^ 
.& II 
"■> > 

u 

1 = 

F G. 

* rt 

» 


•o y5 
S ii 
* ^ 


Internal. Res. J. Agric. Eco.& Stat., 7 (2) Sept., 2016 : 208-216 
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE 


CHARLES C. NDLOVU AND BALACHANDRA K. NAIK 


and statistically significant. In 2002-08 period, the vector 
error correction co-efficients for the first market pair 
are -0.926 for Hassan market (Hass) and -0.021 for 
Davanagere market (Dava). That means Hassan market 
prices adjust or eliminate about 93 per cent of the previous 
deviation from long-run equilibrium caused by changes 
in Davanagere market prices within one month. Similarly, 
Davanagere market prices adj ust only about 2 per cent 
of the deviation from long-run equilibrium relationship 
within one month. Here, Hassan market adjusts itself for 
the previous disequilibrium errors more rapidly towards 
long-run equilibrium compared to Davanagere market as 
indicated by their magnitude of adjustment. This finding 
also signifies the direction of causality; Davanagere 
market granger-causes Hassan market, unidirectionally. 
The negative sign on co-efficients suggests that the 
adjustment is from a higher price shock (i.e. price rise) 
to the long-run price level (Mensah-Bonsu et al, 2011) 
and the magnitude of co-efficient for Hassan market 
indicates more information flow compared to Davanagere 
market with error correction co-efficient of 2 per cent. 

Moving from 2002-08 to 2002-15 period, the 
adjustment co-efficients for Hassan-Davanagere market 
pair show a sharp decline; -0.493, 0. 160, respectively, in 
2009-15 period and -0.660, 0.091, respectively, in 2002- 
15 period. This declining pattern can be observed in a 
number of market pairs across the three data periods. 
The results also indicate that in 2002-08 data period, the 
adjustment co-efficients for 18 market pairs were below 
50 per cent for each market and 17 and 27 market pairs 
for 2009-15 and 2002-15 data periods. These results 
suggest that prices adjusted more rapidly in 2002-08 
period than 2002-15 data period taken together. That 
means analysis that is based on the entire 2002-15 data 
period will show that majority of maize markets in 
Karnataka have a partial and weak adjustment/integration 
compared to earlier data periods. This finding stands in 
sharp contrast to Johansen cointegration test which 
indicated that integration among the markets has improved 
during 2002-15 data period than during 2002-08 data 
period. 

Conclusion : 

The study examined spatial market integration and 
price adjustment in ten major maize markets in Karnataka 
from February 2002-December 2015 split into three data 
periods. The stationary test showed that prices were not 
stationary at level. At first difference, prices became 
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stationary thereby rejecting the null hypothesis of non- 
stationarity in maize prices. The results of group granger 
causality test indicated the existence of at least four co- 
integrating equations. Davanagere APMC was found to 
be a central market across the three data periods thereby 
playing a leadership role in maize price formation and 
transmission as its maize price unidirectioanally influences 
maize prices in all other markets. Thus, Davanagere 
APMC could be the target of maize price policy 
interventions. While some markets were segmented in 
2002-08 and 2009-15 periods, all market pairs are 
integrated 2002- 1 5 period is not split, which implies higher 
level of maize market development in Karnataka. The 
study also found that maize markets adjust fast to price 
signals arising from Davanagere APMC though in some 
cases the speed of adjustment has declined across the 
data periods. It can be concluded that great caution is 
necessary before generalizing spatial market integration 
findings from only one data period. 
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